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Abstract of JP1 11 95562 

PROBLEM TO BE SOLVED: To provide a 
semiconductor substrate, which has a reduced 
strain in a porous layer and can be readily 
separated at the porous layer, a thin-film 
semiconductor member having superior 
crystallinity, and methods for manufacturing 
them. SOLUTION: A substrate thin film 13 is 
formed on a substrate body 1 1 via a porous 
layer 12 consisting of a semiconductor. The 
semiconductor thin film 13 is separated from 
the porous layer 12 for use as a thin-film 
semiconductor member. The porous layer 12 
has an impurity concentration which is 
changed along a direction of its thickness, or 
has an impurity concentration of 1 * 10<18> 
cm<-3> or more. Accordingly, if a current 
density is reduced at the time of forming the 
porous layer 12 through anodic conversion, 
the porosity of the, porous layer 1 2 can be 
changed in the thickness direction. 
Consequently, the strain of the porous layer 12 
can be reduced, separation at the porous layer 
12 can be readily achieved, and the 
crystallinity of the semiconductor thin film 1 3 
can be improved. 
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mm 1 1 znmotm&x o^o . «$#0itcfc 

[USE 2] iiiifE£7UCJll±, 2s»3>iiXVyns7 

*uwc «t o ; t iimk -t h mm i fe&<7) 

[ if 3 3 m &1imii . *&^i§U£#fi& 4 2 

1 k . ^ftiM&W^ £?L*WKV*ffi#?L»ii: 
LTfc 0 , »#?WMKiffi£?L**0*J*Sr< k fa-ISJ: 
0 t3d*»KaP0 - k * WRi: -f *M#a 3 

k , mzzunmo a hmzmummn p 

Wtt 1 x l o 19 c m-sjsLh-C* 0 WEK*?L««<0 
p STOHttiftKI* 1 x l o 1 9 c m- 3 x 0 fa ffiv k 
f*fc*4tt^41Btt*>^tta*. 

k Sr^Sfk-rSIS^Ja l BM<vmwm 

imm7 ] mg^ttsngu* y&tvyn, 

k fa-***tf¥»*, *4v^iXTU 
?Ak8i;iilk£#tf¥$#, S>MWJ^Ak$k£ 
*tfi|^ll**4vMiXru^Ak«k**tf¥»*^v^ 

Si[k-ri»|g^3S 1 

[«*«10] lxiO' 8 cm-3JiUb<7)^ti$r#tf 

[»! 1 1 3 xtf **^-wl4fi£Lfcj£*JB#£?L 
WtefifcftfMMteflifcC: k £1tf8kt6¥SffcS 

[ 11*35 1 2 ] &L1t<7mH*£ X *) fit iii¥ $ * 

flic*, v »twiK»i:«fl:m s znmzft ix 

[fi!*if 13] j^U 3 yfc Jct/Wv^i^SK 



kfa-#£-£tf¥Stt:, fciWitftf 

*r. 

[m*«i4] m^ H H H tJ:o^$^^k^mk 
■*-4M**i 2iea<o^«s««. 

[»*JI16] lxi0 18 cm-3tU:^l$M-#O 

mt. 

mm 1 7 ] xe**5^;pjfi*bfcjfc£l##?l 

mnxzzz k mm?mm*m&m. 
i mm 1 8 ] $&»7)-wjt . i o % *) 
&zMz&^x7mmm£&fc&tt&*ttm& 
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m.%z-£&ztm&b-r&mmi 9tzm<r>*m# 

i mm 2 1 ] mittmmm&ivam&i.nxn . 

JBK^ttiSSrJfifiSrti £ k fc: i 0 ^teHriKK^^Sri 2 

[ mm 2 2 3 mittmmm^mBtfLxmx'ti. » 

<kfa-*-£#tf¥Sft. *4^tt^U^Ata»k* 

^•rs i k zmk thmm 1 8i£®^«*ssc7) 

mm 2 3 3 iw^«wMBWk«»ifcDB'cii. 
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[ IfcfcJg 3 2 3 , X 9 ft 0 
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liSIMi-C* ft v ^ b *<4 1 T L t o b v ^ ffiH t $> -» 
fc. mz, *Sft«a[«fjrc«8Si«[-tfc:«S*<^:# 
ftmSSWBj&^-C* S i: V ^ ISJffi t *> o , 
[00053 *5KBti* 1 *»4PHijafc:«»TftSnfci 
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[ooo7j jst. *3<oa«tt. zummmh 
[0008] i &*mmmt. znmm 

[0009] *«««Hfc± Sffi<0¥»fl^««. 1X10 
i«c m-3eUi<WP«!liJ*#tf^7LK^NI*J: 9&l>:2- 

[ooio] *m\izxh*<m<vmwgmt. it 
mx.tz{><r)X'bh. 

[ooii] *mi£ihm&w&mt* znm 
*m&£ vzmziiMz&^x^mim&trz&ikiii 

mz % znmmubmmiimiz&^xftMzti 
x%hi><r)X'&h. 

[0012] imiizx ite(om#m#mtit. 1 x 
ioi8 C m-*m^<n*mai^ts$M&<n^Wk 

[0013] *»!Bfc±4*^<^ra i l £ »*<B*ftt. 
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wm^mmxnb. mmmzm^u^mm 
tmmmmizx ^^mc\,%wmmms> 
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t«8ifflfK^hs < t-# , zKMrnizmhrnwytc 
[0020] *mtz *&*<?)®<?)!m#£ux'i±. 

[0021] *«P!fc J: *9^*tt»^fcL 

jeassfvo**. zvzumit. ^wmmmuz 
mtx^nm^tixti*). mta* ^sv^«mp* 
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*mmzi *)%mzffif&.zti&. 
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10 0 2 5] *muzx h^^mwrnmnrnmrnx 
tr. zftrnwrn-wwiz i x i o i 8 c m-3iu±o 

[0026] *%>mz X l^^ttg&ttcOS^&T' 

(i, *-$\ ztmun-mmiz. m^^z^x^n 

nt, *«ft5fii*«$ix, ziimiz&^xz&m 

[0027] *%mzx mmm*mmmmmii 
ft-m, t-r. zim&cD-mMi.zi x i o i8 cm-3ja 

iimmizt5^x-$:¥mfcfrt>ftMztiz>. 

[0028] 

swa*. mm&k^zmmtmftmtiz^xi* 

[ o o 2 9 ] 0 1 n^mcn-mm^mm^zm^m^ 
mRcomtf&&ti><7)x-h&. zcD*mftmfcte, 
mm i i o-flSfflfcttfUMi 1 2 L-c^^jfn i 
3imm*x^t. i&mui i . &nmi2hx 
v^mtmmi 3t±. ^ua^fiivy^-^ (g 

e) <0^<i:i-#*£tf¥IWk &6^14#>J?A 
(Ga) tatS (As) t**tt¥#*. *«v^u 

f& ( N ) **tr*W**4f (= J: 0 -eft^t«$ftT 

Lfc n m^mwxtT-msi ma ix v ^ t <r>x- 1 4 

[00 30] fit. »aW-6J:3fc£?L»il 2£H«i 
ffJR l 2 * pWmWUzi. 0 £ *»# i U\ 

%h$>imm 1 2 mfcth z. t wx*% tuf. t?r^ 

7%k-W*mWMwtt®lz£t)m!SLLXi>£\\ K 
fc, i<o^mWMHR«, 1 3 Sr^^CJ: 9 

«Mw zur&mtzmx'&z. *m#nmi 3*m 
ikizx *)mfc?z>m£izte, m«cr>mm mumm 
z>mmi5 (H5#M) ) ^ixzwmmh^t 



ifctt^^tS^USfl^^NlfWHI 1 3 Srft* i t 

[003 1 ] -$$mm i , 1 2*>j;^ 

<mm±i l zBf8.zixtz2iinm 1 2a£v*mtmf& 

;«J: a fc¥#fteii£ 1 3 *Mfl#ttte»j*ttuf . - 
<wifi«H 1 3 ^fgmsttsmt LTflu«f*»m 

[0032] &MM 1 214, £?L¥#fl : 5:l>£iSc?>;i 
( £ ZXimZftm 1 2 afc ItffifTLM 12b) 

?L*(c3^kS:Wurv^. %iinmi2<?)o-tb-$mM. 

1 1 11 (flffl!) tt£?l*Wfi5V^#?LM*| 1 2 a 

sisaisi loR^ois (^Bffli) \tmM# 

[0033] icod *>S^?L«1 1 2 a(4. ^m^HR 

1 3^s^s^i lt^irrs^otco-cfc-pT, * 

~7 0%SSt'S>^»ii:* i »^LV\ miimi2h 

msfth z. t tfx-z iXonz^ mzunm 1 2 a x 0 1> 

[0034] Cft<biliMJC« 1 2 atJ J:l^fi^?L«« 

i2b(4, &Kmb&izyFmmmi>n%'>xt3 r ). m 
mmm 1 2 a«wia< , mum 1 2 b 

2(4. mzitmzio^x^mmmzmtttix^ 
h . ^coj; a fc, mzunm 1 2 a tm^Mm 1 2 b 

<7)§>1im 1 2 ^H«s«t=J: 

mm 1 i&xv2>iimmi2tfpw*tmt ixmta 
xu> (b) zm\\itzpW<?>i'V3yizx ] ozti?ti 
mmzti&m&Mi* mznmm 1 2 &mmmmt 

lxl0 19 cm-3J;i)i>/h$<. ®^fL®«12b<7)^ 
*$ft»g(4 1 x 1 0 1 9 c m- 3ja±T* i t *W4 t 
^. S^?LM/1 1 2 atJil>'ffi^fL«« 1 2 

b«4. m^wzm^mmm^ti^tii^-xh 

[0035] dii^i«£7Lfi« 1 2 at5j:^ffi^TL«l 

1 2bi4, Hz* n%^&FV8tom&*it?iivb t ) 

C ^tt*«fe&«H-T. 1 x 1 0 18 cm-'JSU: (#4 
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[0036] mmm 1 214. tn. mm. xt** 

mm <ar. ^ffiwffitv^ ) wzm&T^mm 
&*&$£.m-t t&zb tfx-z , znmi^mzz)- 

b^hZb tfX'Z h frhX'h h . **J . #?Lff/f 1 2 
tt, £ft*«U inm-kmzttl,XMf8.Zii.X^Xt> 

3c. £#*t£i l^ffio-asfc^fcmsnt^ 
xi>£^. 

[ 0 0 3 7 ] ifc, 0 1 dfcWCUu ftMJtl 1 2 a 
l4ffi£?LffSl 2b*)£83S«l lWzftfiU <R£?L 
ft! 1 2 b(i«£fl.ff! 1 2 a*>¥W**Mztt*r 

mi 2bcwj,-%<t i>-^x<oi>$imwi.i lsota 

7Lft!l 2bfcRiivcvvcfc.fc^. «#?L 
ft! 1 2 acOMil (£#«£ 1 1 fflfeJ WMWMI 1 

3ii) comRmi 2bit. ^mmm&xvzim 
[0038] zcD£o%¥m&mm&. mm. H5tc 

mm 1 4tt. twitf , mzumm 1 2 a^sj: 9 1 
wmm^ftm\&<r>wm l mniz£ <om^n 
&«£iei fflitr. x*u 

yrl^7^u-h (PET) &fc'<Dj§BJ31StII^#9*£ 

xvm&ztiz. 3mmmi 114, mm^nn 
mi 2imikZh.ti<»*>. nx&am&i 1 1 ixm^ 

[0039] £OJ: 5fc«j££#*S¥*ft£fi*J J:tf 

[0 040] H6tt*0£«iiIg£*'*-itf)'C&*. 
*1\ H6 (a) iz^LtiXd^ mZ&mfcX*)* 

hbh\. M$mizWM.<7)*mw.<7)m *Bmh z t m- 
zhvyrATtcmm&mmk'OKhit&mLi 1 

[004 1 3 &^X\ mt<m6 (a) fc^Lfcio 



S2 1 (^«s««3EfljB»«is) . m 
**&!fe«^t!2 1 Lx^mam&m* 
iwm^m (zzx-',mmm2 1 ats4tfsiig!2 
ib) zB&tz. znT-ffimm£ttM2 u±mz% 
nmi2tts:hi><nx'ib*). *mmmmm&i 

2 1 aO^|#liMftttffi£ftff«l 2 a 

nzumizmtx&fei. mmmm2 1 bco^ummg. 
\tmnm 1 2 b^mmzm ixwzti. mi 
ii\ $mmi i&£v*mm&£W2i$*ti? 

ti p mXWfat LXXuv 5r» Ltz p mco is U 3 y (z 
4 O^fiS-f I^KJi, {giHJ^l2 1 a<^M4MftCU 
lxl0 19 cm-34 0i>^$<, ffi^7L®«12b^ 
^!tHiUg(4 1 x 1 0 19 c m-^XtbthZ t mt I 

[0042] Jp«1i«li©Efl^B<0»l«fc:lRLTtt, H7 
(a) (b) £83£«1 lOHBW 

{C x CVD (Chemical Vapor Deposition ) W&b'ltZ& 

mmb ixmmm2 1 ajxt7^y^w^ 

SttTiSMf2 1 b$rxb^^^^^$-ii:Tt 

iV\ 4fc. 08(a) (b) t^Lfciat, 

^1 1<0— ffiil^. CVD (Chemical Vapor Depositio 

n ) mzbizx mmb txmmm2 1 a w 

zbiz£r)&mbixmmm2ibm&ixi>£ 
*\ mtz. 0^i4L&v^\ 3$fm®i i<7)-®iit. 
wmmm* zbiz* m&mb Lx&mmm 2 1 

sibMmmM2 lbbZBf&t&XoizlXhXW 
[0043] fflU wmm2 1 aiZB&t&mzim 
wl* *) i>*v?*i'*}i'f$.g:Z-t&MWi u\ mm 
T€mmzmttM.mm.z%}-bi-z> z t vxz . 

mznm l 2 a^iB^MTiiirtfctJfti^JL**^- 

bthzb #t*# hfrbx-hh. 

14. wmu 1 1 bmmommtmmm 2ibb% 
ixo zT-mmmmz&immiBfSL'ttiifj: 
<. n6^L^*^<o^^-r. miim9iz9f;Lti 

43(c, JkmMl ^ffilSJl 2 1b, ffi 

jg^2 1 a*34tfSiiE®2 1 b*3ammipt>m 

otz. 3&tWri itfpm<?>¥mmz±t)Bf&ztix^ 
zwrH%b\ immfci i<K-uzz<r)*&mm2 
1 afc^^t. *<7)-mmizftmm2 1 b mm-z 

ZbizX'O. *mmBt8MMbLXi>*\.\ 
[0045] Z<7)ko\,zLX*MW§JgML®21*B 

f&itzn-h. (36 (b) izjfiLtimz. nmAiff 
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mfctz {zummBtfixm . mm. nit:* 
itzxoiz, *mm%£<tm2 1 zB&uzmm 
1 1 & 2^commmm 31.32 ^ratcisfit & t & 

fc» #«^?R«3 1 , 3 20+fc«Bl«»3 3 fc£it3 

nfca*«ffi3 4 , 3 5 £**veftiMU 3dts« 1 

lfc&ffi, S&«fli3 4, 3 5$rlt®i:LT«»ri?r»fiL 

fcJ&fSSStfFjVo 1 . 46, No 5, p. 8-13, 
1 99 5 C#fL«^U3^IWSftJ*D t^Six^S 
«»«4: UTtt, Witf, 7yft*»kxf-4' 

[0046] iWUBflaftTtt. £?L«1 1 2 $r^)S-r 
< Sr 0 . 3F»ft»JB6WS v ^ i: ^7L**% < *S . * fc . 

1 fi^mmmnmz&mm&m 2 1 a k^m&m 2 1 

LTi, filial 2 1 a fcrfcv vttiMJW^iS^TL 

mi 2 atfB&zti, mmm§2 1 btztswzn&n 
m i &^miimi2btfBtfLztiz>. 

[ 0 0 4 7 1 idopna-fbs-ctt. 5$mi 1 1 1 
swti 2 1 tan*, t . 1 1 nT-mms&iw 

[0048] ^fi^afl 1 2 ijmitwh, Mti$*m 

(H 2 ) SHM+lCfcV^TM 1 080°C) 

U £?LW*l2£?ilSJWfcS-li:* (M&I8) . £ft 
tcJ; 0 , mum 1 2 b?wm»ffl#i«mic$ii. 

mmmt>frk%6. zzx-iz. mnMmi2bm 

<&oTVM>. £*lfc*tU K#?L*«12aTtti» 
SKI l^BfcfcKWfc^fcWaffiiftWBJSS 

[0 04 9] ^<OCD*>, 06 (c ) iZjjkLtlXofc, & 

Jim 1 2<7)±(c, Witfc VDttfcJ: 9 
(WitfWft^U3yJ:0'Sr&*iWWni) 13£x 
tf**S^/Hi!tJ|£-£S. <¥*fWli£gJ&X!l) . 

[0 0 50] £<3J:3teLT^tt»K*#JSU:0) 



hi 3 1 tsv^R*rancgio»4 1 0 
n&nm 1 2 atctjv^r* *i6 (#sn 
g) . ttiizx*). msizKitiXozmtmftm 

[ 0 0 5 1 ] ifc, #SSita^KttS^tt£«*5 «* 

[ 0 0 5 2 ] 0 1 2n*(?)&m&Tmm- hoxh 

012 (a) £^LfcJ:o fc, ,I<0*t£#f*: 1 1 tfMB 
fflSltC. lxiOi 8 cm-3ULh(»^t<(ilxiOi9c 
m-3ULh) ^^Sr^^friO^S^^^ 
JS 2 2 £«tl> . £ tf*Ftt!IWE#&JB 2 2 IZmzZK 
mi2kts:h hcoxhh . ?«ift»B0l«W<o?gJ$t 
RUTtts CVDffi^iffciOJS^JikUTxe^dfj/ 

ttlkL"C»jRUTt)iv\ ffiU J^*«t Utxf^ 

[00 5 3] ^V^T, 01 2 (b) iC^L^id^. ft 
«2 2^yLWkt"C^?LKJBl 2 (MiafSS^WB 

1 2 atmum 12b) sr^js-rs (znmm®. 

XU) . CvlTti, ^M!fS!)iS^il2 2^M!}«il^* i 
1 x 1 0 I8 cm- 3 kLtfciS<3ro-O^crn:\ 

< #?twk§*i^r < , «sa»*oi6*/hs < ix i>m 
$>nmi2<Lkmiimi2bktfBf&zti&. * 

nx-ii. -^mm^M2 2^w-^iiHz^x±m 

$>1inikt&mte%<. 012 (bXc^L^io 
[0054] ^?LWif 1 2 U/£^)"fe» ftO^jt^" 

ffifcH*fcU'r, witfymnmRWz&^xtiu&i. 

mim\ 2t?WhlHtS** (MOT) . -ftKcfc 

Ls m^umi 2aX'it£tmm immum* 
'ftttnzwvhQMtfB&LZix, msum < =5:^ o 

[00 5 5] -?-tf0c7)*>, 012 ( c ) t:fl-tJ:5[:, 

ftrm&jmtftmzLx. ^nmi2^±iz^m» 

m 1 3<0«lBte3iS*S»fflR 1 5 £j!!:tf>J£irJl 1 4 

m%nmi2 a<,z&^x#m-h 
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[0056] z<r>x o izii&m<mmzfah¥mw.wfc 

3 Iz Ltz<r>X\ WsWkmzX -?X$>1lWtt.Z'ftoW,£lz 

>bz^mm%x'2nm£m<th z t h. x-> 
x. zmsimmnwsiz m z t ic x o 4-r •& ihfl 

JR 1 2 tf)M*£8<M^& £ k **C* . 1 3 

<9&&tt£fl±$tf6Ck#-t'#6. ifc, 

K-f&ZklzX DUiBTITiHrtfcfe tt4«S«** 

m-t-tz zkitx-* . mznm 1 2 a^am?® 

Sfot, S#dFL«*12at*JV^¥»fl««13i:S 
ftgfc 1 1 k I. i k £ . 

[ 0 0 5 7 ] *HJ6^^ffit^^^«ja«(:J: 

Mr > ziutm 1 2 1 x 1 o»» c m-3& 

ht-rhXo \,zLtz<nx\ wwa&sz* ot^isfts 

< lt ^mmm 1 2 a k mum 1 2 b k 

k#T#4. 

[0058] Sic. ffij#?tHJl 1 2 b *>4ntt£fL«» 
1 2 0^&Mg£«< -f 4 «k 3 fc Lfc<0T, MJtft 

%mhMzth z t tfx-z 4 . x o r , tNM££ftti 

£¥3103111 1 3 £f#4 £ k *<-e# a . 
[0059] MIX. xt^JfytMI?^!! 

zzumtt&zkizx <oznm 1 2 s-nufcts j 3 
\,zLtz<nx\ *mm&z%mzm < -r 4 <r k #-e £ 4 
tmz. mmTfimHzmh^mmm^M^- 
k-fhZk . t-tzzt &x 

[006O] Rtcifc. ¥*ftitKi 3tm&ttth 
«k 3 mt. i<vmwwm 1 3 »»R¥ii#s 
nt ix±mwtizm^tz®£iz^ ±!%mM(r)%W0> 

[0061] *mM<r>Bmiz®m®*mmmz£ti 
if. *mmmBmz*mfrm<v*mtm®i 3* 

£[6Lt$-£4C:kfC#4. 
[0062] :*«^©£$4^ft^OlBI}fi£ 
tcJMf . ^$$??!)iSI^* { fiu(S?8EJI2 1 a£$)j£-f4 
J: 3 £ Lfc^-e. /JnS v^«8tt«arci»»t«*tf o T t 
^fiAWSvtf^fiJWI 1 2*mmhZktfX'% 

k tf-c t , ^mn^NR 1 3 *>giM££ m±Zit&zttf 

4 k&£. £?l«Jl 1 2 ^ffiWfffirtfcfclta^ 
7U£§:%-k -T 4 Z k 4. nfimM<D®& 



•t'#4. 

[0063] 5Sfc, ^«1«ftS^®^ffiii«« 2 1 a £ 

%nm*m\ imznmm 1 2 a&m&ti z t m-t 
4. iot, RBS«k«fci3tt4«iai«asr»<-rsik 

irX'%. mS&&t:ft±.iUt&ZbifC£h. mix. 

< tx {>2i\Mim^m2rimm 1 2 a ^ t 
tfx-zz. ir>x. YcWbmx'bh? vwmmm 

&*m>tZttfX'Z , Mitn^ h £®^T4 ZttfX' 

[0064] ®iHJ^l2 1 a£xtr?3-i^ 

i k IZX Vimtl X 3 fcttltf . fiffiV 

fflWSrttcfcttS^fL^^-tt^lSliS-frl. £ tit 

x-Zh. 

[0065] mixtti, T-mawmm^imm&m2 
1 b mmh Xoiz Ltzox\ w&miz x 0 

tfffiv y&&LWa 1 2 a £Bf&tZ Z k * { f # I. k * 

^^jfb^k-t4ik^-c#4. x~>x, *mm 
mi 3mm*ft±Zit&zktfX'Z&. 
[0066] ittnjmizximvmfcmRrtKk 

UmizXtHf. 1 x 1 o 18 c m-3£Lh03fWft^tr^ 
^%iS#WJi 2 2 £#Jfc*S «t 3 K L^Ot', 

<^BW)«a«fK^efljt*'hs< txhmznm 1 2 

f&z&ttlWNtati'frZ < zktfX'Z l. ttz. 

mum 1 2 b srjnaacj: osstHisftfts-frsc: 

k*»-C#l». iot, ±^k|SI^^m£#l»^k^t' 

[0067] ^tfi*«**JI2 2tXK^4f^ 
/M&HStfl. i k (= J: i 3 tc-rtKf, 

4¥W«dHR*««fc:5e«^4 - k ^T^ h . 
1 0 0 6 8 ] *HSfe^Slc^4¥«*S«^ 

nmm 1 2 ^ LT^iwwni 1 3 zjmtt x 3 ic-r 
*ur. watni-z^mmmi 3*®%izBfct2>z 

4 i k 2>¥3*tt5l!g 1 3 * S^fcf§4 C k 
4. 

[0069] *HS£cO^®tc^4^ i l i #ft^<7)i{jt 

ijmtoxvmmm^mftmnm&ijmizxtitf. * 
mmkmmcvMkiiiti. 

[0070] 
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mmm) mmnmzwfx*m$im 
[0071] {sn<osat«)0i3tt*»»o»io 

•f. Hi 3 (a) fc*U:J:$fc:. tfnyfriSgUgfcSs 
JOLfcCZ (Czochralski ) afciipfflS/ynj/JIUIS 
* (ftffi*ttO. 0 1-0. 02flcm) 0&&fflRl 
1 £fflSU ( 1 0 OAS) fiBC, i/yyfix 

(SiH 4 ) £II**#AfcLTffl^fcCVD&C«}:9. 

-•Knyjsxi o 14 cm-a^aurrasanLfciusfl^)^ 

'J:jyJ:9 : 5rSf®iJgJl2 1 aSrttl. 3jumtf>£ST 

[0072] JJC^T's 01 3 (b) (CiftUfcidic. fl£ 
i&£«2 1 ai^iC, Hfc<S"9;o5f;*S:fflVVfcCV 
DifefciO. #ny£3x l 0 19 cm-3^ig|£m!jnL 
fcJMS*02/ , J3>'J: l 3*4*WMi2 1bfett3. 8 

[00 7 3] tt^T, HI 3 (c) - (e) fciftUfcJ: 

1 1 2 anxt/mnmm 1 2 b j^nftiMifc 

[ 0 0 7 4 ] PM^tt±iB3SttO^"C»'yi 
7 i: xf-;U7/U3 Sri : 1 <7)tm 

m£xi&£itzm-&mm^tz. ttz. «sku. 4-f i 

mAcm-«0«a[*K , C84)»iaia[U"C*iMMi2 1 bC9 
*iHIII--»*«£?LK*l 2 bfc U (HI 3 ( c > ) , 
mz 7 m A c m- » 8flfll«[ L TiSjggl 2 
lb<OrtaMift#?L*«2bfcL (HI 3 (d) ) , 
SIC 3 OmAcm- 2 ^tSKffST 1 LTiftillM 

2 1a*Wl^fLIWl2ai:-r44:ftfc, 1 
<r«jK^2 1 affl]cO-gi5Sr(R^?LWil \2htltz 
(113(e)). 

[0 0 7 5] £<3J3fcLT£?L*«l 2«r#JSLfc*> 
«£ExK**5^;kj££§gfi£fflV\ TkS^Bm* 
t'l 0 8 OttMlt (JnJKtlg) . WBd)*h 1 0 8 
0°C&X'?>%W,±%)2 OftSTCfrW 10 8 O'Ctlil 5 ) 

mnsiMbWBc «9 , mum 1 2 b saum* 

[00 7 6] <?-<Otf)*>, Hi 3 (f ) fciftUsidfc, 

1 02o o c4-c^iau. i/yvtixzmwfxtLxm 

[0077] £<0J 9fcLT#JSLfc¥#ft=a««Kffi 
£#tHU £3c€7»£! ( SEM ; Scanning Electro 



n Microscope) (CfcOttfcU:. *08MSI£ffifct#J 

[0078] H14fc*LfcJ:$fc:, #?L«S1 2c7)a 
*>i«i§U&Jl2 1 b*»jftbfc#ttttt, £?L*jW&MK£ 
TLflt* 1 2 b t =5rotfc 0 . JSSlSfcJ: DSIMWfcS 
flfc-X^allfifcfc-jTVtf:. 1 a£f&j£ 

UteWWi. £?1*jW«^*£?L*1 1 2 a fc&otfc 

bmt&&m&&#<v&fhtfflfi<.ztix\^. -mm 

*VO*affi£?L»i 1 2 b fcfcoTUfc. 
[ 0 0 7 9 ] fcfc, »rtLfc¥WfM«teovvt , 
f&SUl 3^fflfc*flHfctto*IIi*»JJ: 9&l>&« 
11 4£*rbTPETJ:9&l> if *£K1 5*5*9o 

tt, 1 1 tmmmfc 1 5 1 fcsvxcwtawi 

oK* J; 3 Kfl-^flDxiSMJUl 1 2 afc*JV>T#K 
L£ (Wfflg; H5#«S) . iiiHiOs ¥$ftjfl8? 
1 3fcS»»Kl 1 fctt**fc4H18*U 

[0080] i<oj; a iz^mmmiz xtm, wmm 2 

1 a £ i: t J: 0 V ^M$JgT'®ffi-fb££ 

mz^mi 2atzte^xmi l zftmtzz.b 

[0081] (»2<0H«W) HI 5J4*«^*20 
K3tM*RW-&Jt»^>HT*4. st^atM-Ctt* t 
1\H15 (a) (cSUfcidfc, ^l^WJfcH- 
l^rfflSL. -e^-fflWc, isyvtfx* 

wmnxt ixm^tzcvDmizx*). xuvk2. o 

x i o 19 cm-3coiUgt'^!)DL7tmiSaoy , J3yJ:0 

[0 082] JJCV^-C, |5]U-<H1 5(a) t^L^id 
IC, Cl<^iSlftKil2 1 b^IC, S^ytf^fcffllrtfe 
CVD^iO. ^ny|r8x 1 0 14 cm- 3 <7)iiUgT'^ 
jDUw#^O^U3y c J;0 : 5rl>ffijlU^i2 1 a$r^ 
1. 3//m<7)J?$-C'Xt°^^^-v;^*$^. 

[0083] «V>T. |h](;<H1 5 (a) 

Z\cr>i&ffimm2 1 a^aiC, i/^y^Srffl^fc 
CVD&{CJ:0. *oy£3x 1 C'cm-'^ilt-i 
Jn UfelMSA^S/ U a > J: 0 =5r l> Sffi^l 2 1 b m 
3. 7Mm^tit^yt;«IHfc (J2Lh. 

[0 084] ffiiUSJ12 1 a^J;t^S«jS«2 1 bSr-e 

WtiMLfc<o^, Hi 5 (b) fcSUfciat:, Rg 
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«fc**f?v\ mzumm 1 2 *ti£vi&&MtM 1 2 

bfc-eft-M^U: (ZKW5Btfa.fi) . ZZX\ 

mmftmt±ssmm<7mmTmmLtii]mb mmiz lx 

*/P7/P=»-/Pi:£2 : l<9fl^8!|£TM£U:M£$ 
fcffllvfc. ifc, «Si. 1 0mAcm-*O«aBlfjre 

fc^ffi£?UM 1 2 b ktc*) . fi«12 1 aii£7L* 
#ffilrt£7LJtJI 1 2 a fc fc-jfc. 
[00 8 5] £*>J:3fcL/ea>?LWll 2ZB$iLtz<r> 

*>. minmmmmmzLxWhiK (issue) . 

*W>fc. 01 5 (c ) fcSLfciaic, mousse 
fc RKfc LT » gtfJMI 1 2 <^>*iiJCJMSflW)>' U 3 V 

±*)%h¥mimmi 3*m»m<r>w-zx'x.\z?*is 

[0086] li7)J: ot:ttML^S*iSwlfI 

WfcH 1 6 fcS$tf\ H 1 6 fcSUfc i 0 fc. £3UMi 1 
2 ct) 3 J^m*ft9R 1 3 Noffiftft* 2 1 b Lfc 
IRfl*fl I ttvvfi|t?L«« 1 2 b i:£oTfc 0 . 

j£$;hjfcfc*y$'*^fc&o'Ovfc. f£$U£S2 1 a 
JHUiit £?L$#itfv^S£fLft/f 1 2 a fcfc 

M 1 2 bffflJ: ««W*e«^ftjW!«;&*lTlvfc. 

l®l^i8^2 lb^Mt«ll (5 

rtSffiTHiffiltfUMi 1 2 b fcfroTtvfc. 
[0087] fcfc. »jSUfc 2 NWMHRfc:ov^. SSI 

ommmt mmz Lx*mti>mm 1 3 £3d$£ts 1 1 a> 
1 2ai,zi3^x®mzftmti. mvmttmttf&& 
[ 0 0 8 8 ] zox 0 izxmmmizxtui. mmm 2 

1 atJBfttti fct J: 0 . <h*if^aWJtC*Bli*BI 

BKSrffoT t>£fl$**i«V smmMM 1 2 a 

Z k tfX'Z , Zcr>m%Hm 1 2 atfc^TSit^l 

mmz. mm.®2ibzmmhzk\<z£*). 
mtf&^&znnm 1 2 b zmm-h z t . 2n& 

«afc«USi&JHl:fc J: 0 *<ofiiB «:» fcjWC-f * -I 

[0 0 89] (»3<^tatW)Hl7liaj=l8W<0*3<0 

Hi 7 (a) (cSLfciSfc, »l<^(B»Mi:lR|- 
<7>3d$*&l lSrfflSU -eo-fflWc. isvvtfx* 
mtiZklXR^fcCVDmiZ**) , #oy£3. 0 



x i o 1 9 c m- 8 ^awcasainL/s*isft^)^ u 3 v £ o 

&l>i«lgtg«2 1 b£i&3. 7//m<7)J¥$t'Xf^^^ 

^MA-m. i t>mmm 2 1 b®^ 

2 1 b hTTMUUSMJI 2: Lfc. 
[0090] HI 7 (b ) fcjRLfcJ:3fc, H 

»bs*tTV\ mum 1 2 afc xvmum 1 2 
bSr-en-rii^t^ (mimmtixm.) . 

fifcJ: 0 . SilU^12 1 btt£?L*j&HSv\ffi£?UMi 1 
2bt&9. <KiHJ^2 1a (-r=5ri5*>^S«l Iff) 
-gp) (i^7L$^^7L«Jf 1 2 afc&ofc. 
[009 1]^V^T. ^l^JSCTtlsimCLTML 
(JURIS) . HI 7 (cltiL^at, ^l^H 

oyx^h^mmm 3m5umcr>mzx'x.\z°? 
*is*>\/tfLmittz (immm&jsjM) . zmzx 

1 0 0 9 2 ] d <d J: o iz IXB& Ufc^NWsfflROBriB 

w-Hi8^-r, hi 8(c^t/iio(w, mmm\ 
^mum 1 2 b t &o-cfc o . ipfftisti os^ 

J^Kl l^ias»2 l bififf ) (±, ^?L^* i av>© 

#?lw«i 2a.k^xa Y ). mmsmmk^ftttfa 
iz&tfwtemwmti&ti. kzh k'zzizimm 
m i imkmnmm 1 2 bmk mm-? 

tffi&ZtiX^tz. 

[ 0 0 9 3 ] tfc. BtfLUz^mftmmiz^x . mi 
<7)mmmkmmzix*mtmj&i 3£%&m&i i& 

i2aizi5^x®mzftmti. mmmmwm& 
[ 0 0 9 4 ] .r <d x 0 iz#mmizx ott, jjess 1 

kiMtip-ttz. 

[0095] ( SB4 ) *H»WTtiH 1 2 £# 

!BLTittBBi-S. Hl^HM0tJi:|5l-Oi^« 

i^U3yi: , 9 : 5r^l€!l%iS#*li2 2^1 4jxmm 
STxt^4f^;p**S-frfc (^feigJg^UI^ 
IS ; H 1 2 ( a ) #$) . =Sr*J, ^«SWI**12 2 
fcfcft!>tfny<?)$!J£te, 1. Oxio 19 cm-3, i. 
3xi0 19 cm-3, 1. 5xi0 19 cm-3, 1. 7xl 
0 l8 cm-3itli2. 0xi0 ls cm-3i:L, fiia 
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Kov^sd«6K 1 1 ftffls Lfc. 

[0096] «^T, *8W«ft3WfcStf'tR*ffcJS£ 
WfShtfrVv KMM 1 2 aiiJtfffil^** 1 2 

b sf^i^Mtfc (^unmm^xu ; hi 2 

(b) #M) . dT, BWift«l4±iB5l«<0»!BTK 
•y(k*3RjS»fcxf-;PT;U3-^i: ft 1 : 1 <0tt 

2 20£SWll-«ftffl;ftfl«l 1 2 b k U *(C7 m A 
c m- 2 «*«*irC84HB» LTTOHWfe^JB 2 2 tf> 
rtSfflltfilHL**2bi:L, IC120mAcm-i» 
«8S^JSt'4 WHS UT^*6«»*W* 2 2 cop^iSP — SB 

[00 97 3 «W£, mo^]^Jk|5)«HcLTW?-' 

si 1 2a*nK4ttiAas' 'j n y ct o *s*w#»js 

1 3ft»5/imOJ?ST*ft*^e**S'-WWft£S 
tirfc (¥»tt»|gJftSlg ; HI 2 ( c ) #gg) . ifi 

[0 0 98] £<0idfcLTmU:5!I»O^ttS 
«0>»niiftf»HU SEMfciOHSELfc. *<03fc, 

^*^WH2 2<0*K!ft«ttftl. 0X1 0 19 cm 

-*titz*mmummffimmi9iz. 1. 5x1 
019 c m - 3 1 it Z im^m.mmmmm2 oc, 

2 . 0 x 1 0 1 9 c m-3 k Uc^ttSfiioMijlftH 

2 1 fc-efiWR-f. 

[0099] #ijm»*S«tt, m 1 97bMH2 1 tc^i, 

fcj a t, 2 2^«c£^#wpff 

fflfc¥fT#fofcft#^fcifit£?liW 1 2 atf-Hl* <l» 
J£$*IT:B 0 . %mMM 1 2 a J: >? «>¥*fl&K 1 3 
MtcBteftftSfifc.* -y S^$iIft#-ri>flyHlJtl 1 
2b#**i**iJ!M«tti*CVtf!. fits TOHMteffJI 
2 2tf>T*ttS»ltft 1. OX 1 0 19 cnr 3 i:L£t><D 
(i. H 1 9 fc*W:J: p fc. mum 1 2 b<o£*# 
JJ8««««lllfifL«fc9 : Sr4^ >y^*flBtk&oTV^. 
•ItilcttLT. T*6WKftir*2 2<^F«««tK* 1 • 
5X1 0 19 cm- 3 tUt«Olt @2 0H^bfcJ:d 

ft&LltM 1 2 aO&^^m^i^k'SKJitfl? 
ISJWLSivatf:. ifc. ^*BS(i«*W«i2 203Fttft 
*§U£ft2. Ox 1 0 19 cm" 3 i L£itf>ti, 122 1 £^ 

ut i ? tc, mum 1 2 b ft»j^*a«?Ltf »$« 

[0100] JfWttSteqMI 2 2*>TOfift« 

JKftl. 3X 1 0 19 cm-3fc ifci>cr>^ ts&vi. 7X 
1 O l9 cm- 3 kL£iW£ov^T{iH*L&^#. 1 . 
3x 1 0 19 cm^i: LfcitfHil. Oxi0 19 cnr 3 k 
Lfcitf) (H19«B) fcl . 5XlO l9 cm-3 (02 



0#Sg) WiawRflTC* "J , 1. 7X1 0 19 cm- 9 i:L 
fe&Dttl. 5X 1 0 19 cnr 3 k Lfct>*> (02O# 
HB)fc2. Ox 1 0 19 cm- 3 (H2 1#88) ^RD^KS 

[0101] Srfc, #«Lfc4HN*ttS*fc^ v C, « 
l<o3S*0lfcpm:LT^*»Kl 3**J«HK1 1 

*»4»#KLfc (4HHS) . WIWWIl 3ttiS£?lK 

11 2 afcavvC*»fc*Hi3*u 

[ o i o 2 ] d iz$m&mz xtuf. jpwftss* 

£12 2 SjRftfi CkteJ: 9«a«JflW)3£ffcSft/h$ 

< LT«a«fa < t x hKkmMm \2atm 
nm 1 2 b k ft*ww £ c k j^-cs . m$Tim 1 2 

afcfcV vt SSfcMW* £ k #"C£ & i k ;Wh&»o 
1 2 WUffi ft jt 4>*»fc-t S - k tfX'Z IZb tMtfr<o 
[0103] ja±, £MP»HB& J:tX«jOtfflftWT 

it. Zlim 1 2 Sr»«kiSt: J: oTJBJfct 
[ 0 1 04 3 iiSISt^JBfcitfSB 1 JiS»3 

^satwttJv^Ttt, znnmi 2ft^tti*aw» J *sr 

(m^MMi 2<L&£umwm\2 
b ) tci gifts* *i acuta*, « s*nifc*iv^^ 

[0 1 05] 

izxtiii. mMmtfmiimz&^xrMwmz^. 
<tziit&£oizuz<?)x\ mmwzx^x^jimt 
fttfa*&tc, /hsv^«8K*artt*?ww<oss*ifii 

f^WR^ISattft l*I±S-fr* £ k h t ^ 0 £&£ft 
mh. ttc. «e« Kft /h$ <-tS£ktc:J:0 £W 
fi : ffil*l^fc{t-S»«^)gft%-k -TS £ k i?X'%Z><n 
X\ SHTIrDBrtfctJJtS^fUls^-ttftrftJiS-li:* 
£ k ^"C# !> . «o T . §>Hm lzt5 v ^^#fc^»t 

[0106] mz. ^mmmtffa ^mmmmzx 0 

-rti(^®ft^lc?#4>* i k1-|.c:k* J T'#l». cto 

£ k 2> k v^»»t3W4 . 
[0107] *J«BWffi<02mi*«RfcJ:ntf , ^?L® 
«*U x 1 0 13 cm- 3 ULh^Mftft^tfJ: 3tLJt^) 



I 
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X\ Bffiftiftfc:J:->T^7L«fl:*ff5«^(c«a»S«) 

[0108] *mi<n*co®<&mimmz*ti& . x 
[0109] *%mmmmtoffit££tuf, *m 

lzlti(DX\ ZktfX'Z&b^m 

*fc. waztt&xoizm&L-ftnf, ± 
mmmt ixm^tzm^^^-mm^^^iz 

[oho] *mi<rmzv^<m&*mz£ti\z . 

ssHf«*/hs<-r4ik*«'rs, % : finmcr>mmizB& 
+t¥mmmma&ito±Zitb z t vx-i* it* 
ziimnmmyfrmmzm&ziimiZi-tt 

[0111] JEfc, »fiflaft«^B*ia*«< LXi>£1Vg 

mco&iimzmzijmzti^xmtz-t&zbtfX'Z 

4. ±->T, R*^fcfe»t&^l*SI«:«<*4£J: 
$^^£fl±$it4£h*<T'£4i^d£&J& 
k#f4. flDxT. nfifljfi^)K(c«INKS^(t£7 

ft££^T^I;$^ 4. iot, Jt$W£ 

fire* 4 7 -y-fbkScoMfflft^ti^-r i t , M£ 

h *fi»w-4 zbtfx-z tbuo »*ttet* . 
[ o i i 2 ] mztt:. T^mmsufs^mmiiimz 
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